ABSTRACT
INTRODUCTION
New information causes investors to adapt their expectations and this is the main source of price changes. A major issue concerns measurement of the information flow in the market. In this connection, market microstructure research has been focusing on the price-volume relationship since this empirical relation helps in understanding the competing theories of dissemination of information flow in the market. Many studies focused on to determine the true relationship between stock price changes and trading volume, both at a theoretical and at an empirical level. The majority opinion is that there exists a positive contemporaneous relationship between trading volume and absolute price changes in financial markets. On the theoretical level, the existence of such a positive relationship explained mainly by two theories; the Mixture of Distribution Hypothesis (MDH) and the Sequential Information Arrival Hypothesis (SIAH). Clark (1973) was the first to introduce MDH, and then it was extended by others such as, Epps and Epps (1976) ; Tauchen and Pitts (1983) and Harris (1986) . They argue that absolute price changes and trading ISSN(e): 2222 -6737/ISSN(p): 2305 -2147 volume should be positively correlated because they jointly depend on a common underlying variable, which is the flow of new information in the market. This means that both stock price changes and trading volume simultaneously respond to the arrival of new information and they are contemporaneously correlated. In MDH, equilibrium price is immediately established and new information is received simultaneously by all the traders. The implication is that with simultaneous information arrival there is no information in the past volume that can be used in forecasting future absolute price changes that are not already contained in the past absolute price changes. Therefore, MDH supports only positive contemporaneous relationship but not the causal relationship between trading volume and absolute price changes.
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On the other hand, the sequential information arrival hypothesis proposed by Copeland (1976) and discussed further in Jennings et al. (1981) suggests that the new information is disseminated sequentially rather than simultaneously to all the traders. This sequential dissemination of information initiates transactions at different price levels during the day, the number of which increases with the rate of information flow to the market. Consequently, both transaction volume and absolute price change increases as the rate of information flow into the market increases which implies the existence of a positive contemporaneous relationship between trading volume and absolute price changes. Smirlock and Starks (1988) have further extended the hypothesis that as the information comes sequentially rather than simultaneously to all the traders, past values of trading volume may have the ability to predict current absolute price changes or vice versa, which means that a causal relationship may exist between absolute price changes and trading volume. The researchers in this area have examined the volume-return relationship in a variety of contexts by employing a range of analytical methods. A good number of extensive and empirical studies are there that support the positive contemporaneous relationship between returns/ absolute returns and trading volume including Jain and Joh (1988) in US, Brailsford (1994) in Australia, Saatcioglu and Starks (1998) in Latin America, Ciner (2002) in US, McMillan and Speight (2002) in UK, Lee and Rui (2002) in US, UK and Japan, Fan et al. (2003) in China, Ciner (2003) in US and France, Chen et al. (2004) in China, Kamath and Wang (2006) in Asia, Medeiros and Doornik (2006) in Brazil, Kamath (2007) in Turkey, Khan and Rizwan (2008) in Pakistan, Deo et al. (2008) in Asia, Kamath (2008) in Chile, Thammasiri and Pattarathammas (2010) in Thiland, Mehrabanpoor et al. (2011 ) in Iran, Darwish (2012 in Palestine, Chuang et al. (2012) in Asia, Ansary and Atuea (2012) in Egypt, Attari et al. (2013) in Pakistan, AI-Jafari and TIiti (2013) in Jordan and He and Xie (2014) in China.
In the recent studies, the focus has moved to causal (dynamic) relationship between price changes and trading volume. That means that the recent studies have started to examine the causal relation by asking questions such as, "does trading volume help forecast stock returns" or "do investors trade more when stock prices go up?" The studies of Saatcioglu and Starks (1998) in Latin America, Ciner (2002) in Japan, Ciner (2003) in US and France, Pisedtasalasai and Gunasekarage (2005) in Singapore, Leon (2007) in West Africa, Medeiros and Doornik (2006) in Brazil, Ansary and Atuea (2012) in Egypt, He and Xie (2014) in China are some of those recent studies. Moreover, most of these studies assume that volume is a proxy for information arrival to the market. It is found that the information content of volume and sequential processing of information may lead to dynamic relationship between returns and trading volume.
Research on market microstructure also focused in explaining and exploring bid-ask spread and its relationship with price changes and volatility. Rahman et al. (2002) documented that intraday variations of bid-ask spread and intraday return volatility are expected to be positively correlated because an information arrival is supposed to stimulate an increase in volatility which in turn widens the bid-ask spread. In line with microstructure theory, a group of researchers like Wei (1991); Bollerslev and Melvin (1994) spread relationship is also not explored widely and in Indian context no study is done so far. Hence, there is a room left for further study. Therefore, in the present study, we made an attempt to empirically investigate the intraday contemporaneous as well as the causal relationship between stock returns, trading volume and bid-ask spread for 50 stocks of S&P CNX NIFTY index to bridge this research gap.
The paper organized as follows: Section 2 describes the data. In Section 3 we present the methodology of the study. Section 4 provides the empirical evidence. Finally, concluding remarks are made in Section 5.
DATA
Our primary data set consists of transaction price, trading volume, and the close bid and ask quote for each 5- Following Wei (1991); Abhyankar et al. (1997) and Hussain (2011) the 5-minute proportional bid-ask spreads are calculated as ( ) .
Next, the trading volume is the total number of shares traded at each five minute interval. Following Tian and
Guo (2007) and AI-Jafari and TIiti (2013) the study uses logarithmic value of volume instead of raw volume to improve the normality properties of the series.
METHODOLOGY

Unit Root Test
To avoid spurious relation in time series model, the study adopts a test for a unit root to ensure that each variable is stationary. The unit root test is carried out by using Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP)
Test.
Contemporaneous Relationship
The contemporaneous relationships between trading volume and absolute returns and between bid-ask spread and absolute returns have been investigated using the following OLS equations respectively.
( ) ( )
Where, , and are stock returns, trading volume and bid-ask spread respectively at time t. The estimated parameter in equation (1) 
Causal Relationship
Our study covers not only the contemporaneous but also the causal relationship. Based on sequential information arrival hypothesis we test whether the information content of trading volume and bid-ask spread are useful for predicting stock returns. The pair wise causality between stock returns and trading volume has been checked by Granger causality test by the following unrestricted equations:
Where, and are stock returns and trading volume respectively. and are intercepts and 
EMPIRICAL FINDINGS
Unit Root Test
The ADF and PP test statistics are reported in Table 2 , 3 and 4 respectively for stock returns, trading volume and bid-ask spread. The results show that the null hypothesis that stock returns, trading volume and bid-ask spread are non-stationary (i.e. has a unit root) is rejected at 1% of level for all the series. This confirms that all the series are stationary for every one of the stocks and are therefore, suitable for further statistical analysis.
Cross-Correlation Analysis
As a first step to investigate the relationship between absolute stock returns, trading volume and bid-ask spread, we calculate the cross-correlation coefficients for all the stocks. The cross correlation coefficients are reported in Table 5 . A positive correlation is found between absolute returns and trading volume, and absolute returns and lagged trading volume for all the stocks. Similarly, a positive correlation is also found between absolute returns and spread, and absolute returns and lagged spread for all the stocks except COAL, LT, TPWR and TTMT. The lagged relation gave an indication for causal relationship.
Contemporaneous Relationship between Returns and Volume
The results of the OLS regression using equation (1) to explain the contemporaneous relationship between absolute returns and volume are reported in Table 6 . The parameter , which measures the contemporaneous relationship is statistically significant and positive for all the 50 stocks, suggesting a positive contemporaneous relationship between absolute returns and volume.
Finally, the regression results also show that contemporaneous volume explains a relatively small portion of stock returns as evidenced by low R-square values. This weak positive contemporaneous relationship between trading volume and absolute stock returns indicate that, the Indian market is informationally inefficient. The information flow in market may well be disseminated sequentially instead of instantaneously as required in MDH.
Contemporaneous Relationship between Returns and Spread
The results of the OLS regression using equation (2) to explain the contemporaneous relationship between absolute returns and spread are reported in Table 7 . The parameter is statistically significant and positive for all the stocks except COAL, HNDL, LT, TPWR, and TTMT, suggesting a positive contemporaneous relationship between absolute returns and spread. Likewise volume, in majority of the cases the spread also explains relatively a very small portion of stock returns and gives an indication of sequential information flow in the market.
Causal Relationship between Returns and Volume
The Granger causality test results between stock returns and trading volume are presented in Table 8 . Causality test are highly sensitive to the lag order. The lag lengths for the causality test are determined on the basis of Schwartz information criterion (SC) and the selected lag period for each stock are reported in the same table.
The null hypothesis that lagged volume does not granger cause returns is rejected in the case of 44 stocks out of total 50 except BHARATI, COAL, HMCL, HUVR, KMB and NTPC. Similarly, the null hypothesis that past returns does not granger cause volume is rejected only for 22 stocks. Among these 22 stocks the study found a feedback relationship in 19 stocks. Only in case of BHARATI, HMCL and NTPC, no causality was traced in either direction.
The findings of bidirectional causality in some cases can be explained theoretically: volume, which implies information, leads to price changes, and large positive price changes that implies higher capital gain, encourage transactions by traders leading to increase in volume.
The Granger causality result shows that volume cause returns and that the returns also cause volume albeit to a lesser extent. This finding implies that in the presence of current and past returns, trading volume adds some significant predictive power for future returns. It is found that the information content of volume and sequential processing of information may lead to dynamic relationship between returns and trading volume.
Causal Relationship between Returns and Spread
The Granger causality test results between stock returns and spread are reported in Table 9 . The test result shows that the null hypothesis that lagged spread does not granger cause return is rejected in case of 40 stocks out of 50.
Similarly, the null hypothesis that lagged return does not granger cause spread is rejected only in case of 11 stocks.
For ACEM, CAIR, DRRD, INFO and UTCEM, no causality was traced in either direction. The Granger causality test result shows a strong evidence of spread causing return rather than return causing spread. This clearly indicates that in the presence of current and past returns, spread adds some significant predictive power for future returns. In general, information flows from spread to return rather than return to spread.
SUMMARY AND CONCLUSION
This study investigated the contemporaneous and causal relationship between stock returns, trading volume and bid-ask spread using 5-minutes interval high frequency data from 50 stocks of S&P CNX NIFTY index over the period of 2 July 2012 to 31 December 2012.
The present study provides evidence of a positive contemporaneous relationship between absolute returns and trading volume for all the stocks in the sample, suggesting that increasing trading volume is associated with higher price changes and vice versa. The present study also provides evidence of a positive contemporaneous relationship between absolute returns and bid-ask spread for majority of the cases in the sample, suggesting that widening spread is associated with higher price changes and vice versa. However, in both cases the explanatory power of this contemporaneous relationship is weak. This indicates that, the Indian market is informationally inefficient and the information flow in market may well be disseminated sequentially instead of instantaneously as required in MDH.
Our study not only focused on the contemporaneous relationship but also investigated the causal relationships. We investigated the information content of volume and spread for future returns by means of Granger causality test and found for majority of the cases, volume and spread caused returns. The overall findings suggest that information arrival follows a sequential rather than a simultaneous process which contradicts the mixture of distributions hypothesis (MDH) and supports the sequential information arrival hypothesis (SIAH). The past information of trading volume and bid-ask spread are useful to improve the prediction of future returns. The study suggests that regulators and market participants can use past information for monitoring the stock price movement in the market.
This study could help the marginal and uninformed traders who cannot afford the cost of information acquisition; they can keep a close eye on the movements of both volume and spread for their investment decisions. Especially, this study may help the intraday investors for making their trading strategy. 
